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In an earlier paper,1} we reported that 3 kinds of quinoxaline derivatives are obtained from pentoses: dxylose, D-ribose, and D-arabinose. Wedid not succeed in separating configurational isomers of quinoxaline derivatives by GLCanalysis, though several kinds of column packings were tested. Recently we were able to separate one of the two quinoxalines derived from two methylpentoses by HPLCanalysis. this, we attempted to separate some isomers at hydroxyl groups located in the side chain of the quinoxaline ring, reflecting the original structure of the mother pentoses.
In this paper, we describe the separation of the stereoisomeric quinoxaline derivatives of pentoses by HPLC,and discuss the formation of quinoxaline de- proportions of each quinoxaline derivative formed were estimated to be: RA-I, 9%; G-2, 18%; RA-II, 3%, and RA-III, 13% (from ribose), XA-I, 5.8%; G-2, 13.6%; XA-II, ll.2%, and XA-III, 3% (from xylose), by weighing the peak area of the chromatogram for each quinoxaline derivative, assuming that quinoxaline derivatives have a similar molecular extinction coefficient, as has been reported.1A) For the quantitative determination of RA-II and RA-III, or of XA-II and XA-III, the same reaction
XA-I Scheme I. Proposed Pathway for the Formation of Quinoxaline from D-Xylose and OPD.
mixtures were used as mentioned above. Quinoxalines XA-II and XA-III formed from xylose were estimated to be 0.56fimol and 0.15/miol, respectively, using calibration curves from crystallized specimens, whereas RA-II and RA-III from ribose were 0.15/imol and 0.58/rniol, respectively.
Since D-ribose is isomeric with D-xylose at the C-3 position of the hydroxyl group, the parirs of RA-II and XA-II and RA-III and XA-III were found to be the same compounds, and determined to be 2- ( For the ratio of configurational isomers, RA-III was 25% of RA-II, whereas XA-II was 27% of XA-III. The values of epimerization of the original hydroxyl groups were not always consistent with the sugars used, i.e., 35~40% for D-glucose and D-galactose, 3) and 10% for L-rhamnose and L-fucose.2) However, these facts indicate that isomerization of hydroxyl groups of monosaccharides always happens even under the mild, deoxygenated, and heated conditions we used. On the basis of these results, we propose Scheme I for the formation of quinoxaline derivatives from D-xylose. This reaction pathway is alternative to that of D-ribose. By the application of this kind of amino-carbonyl condensation reaction, though it differs greatly from the Maillard reaction,5~7) it is clear that such dicarbonyl compounds exist in the acidic reaction mixtures. Chromatograph P-500 for the pump system, and P-553 for a spectrophotometric detector using a column (4x 250mm) of IRICA PP-18. The column was eluted with The crystals formed during cooling were washed with distilled acetone, and recrystallized from acetone.
